Isolation and characterization of the affinity chromatography forms of human Glu- and Lys-plasminogens and plasmins.
Affinity chromatography forms, 1 and 2, were each isolated from human Glu- and Lys-plasminogens by gradient elution from a L-lysine-substituted Sepharose column with a linear gradient of epsilon-aminocaproic acid. Although each of the two zymogen forms contains two affinity chromatography forms, the relative concentrattions of these forms in each of the zymogen preparations depended upon the plasma sample or enriched plasma fraction used for the preparation of the zymogen. Specific analytical acrylamide gel electrophoretic systems were used for the characterization of the zymogen and enzyme forms, and their component affinity chromatography forms, 1 and 2. The four zymogen affinity chromatography forms, Glu-1-plasminogen, Glu-2-plasminogen, Lys-1-plasminogen, and Lys-2-plasmingoen, show distinct stepwise differences in their molecular size and charge. The Glu-1-form is the largest in molecular size and the most acidic, and the Lys-2-form is the smallest in molecular size and the most basic. The proteolytically altered Lys-1- and Lys-2- forms appear to be specifically df the zymogen affinity chromatography forms showed a different distribution of isoelectric forms. The major isoelectric forms isolated from Glu-plasminogen with pI values of 6.2, 6.3, 6.4, and 6.6, and the major isoelectric forms isolated from Lys-plasminogen with pI values of 6.7, 7.2, 7.5, 7.8, and 8.1, (Summaria, L., Arzadon, L., Bernabe, P., Robbins, K. C., and Barlow, G. H. (1973) J. Biol. Chem. 248, 2984-2991) were shown to be mixtures of the Glu-1- and Glu-2- forms, or the Lys-1- and Lys-2- forms, respectively. Although the sialic acid contents of the Glu- and Lys- forms appear to be similar, the isolated affinity chromatography forms show distinct differences. The sialic acid contents of the Glu-1- and Lys-1- forms are identical, and are substantially higher than the sialic acid contents of the Glu-2- and Lys-2- forms which are also identical to each other. It is possible that the charge difference between the zymogen-1- and -2- forms may be related to the differences in their sialic acid content. Each of the four zymogen affinity chromatography forms, when activated by urokinase in the presence of the plasmin inhibitor, Trasylol, was converted to an apparently unique and different enzyme form. The four enzyme forms show distinct stepwise differences in molecular size; Glu-1-plasmin is the largest in size whereas Lys-2-plasmin is the smallest in size. Each plasmin-derived carboxymethyl heavy(A) chain was found to be different in molecular size, but the two carboxymethyl light(B) chains found in each of the four enzyme forms appeared to be identical and of the same molecular sizes. The four heavy(A) chains show a stepwise difference in molecular size; the Glu-1-heavy(A) chain is the largest in size whereas the Lys-2-heavy(A) chain is the smallest in size...